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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY ‘5.. ‘. * ‘,: ,.‘-.? 

FEE 23 2006 

OFFICE OF
Mr. G.L. McCallister PREVENTION, PESTICIDES AND 

Director, Regulatory Affairs TOXIC SUBSTANCES 

Hercules Incorporated 
Research Center 
500 Hercules Road 
Wilmington, DE 1980% 1599 

Dear Mr. McCallister: 

Thank you for your letter dated January 16,2006, to Diane Sheridan, U. S. 
Environmental Protection Agency (EPA), regarding EPA’s High Production Volume (HPV) 
Challenge Program. 

In your letter, you answer four questions regarding the processing of acid chlorides, 
tallow, hydrogenated (CASRN 68955-37-3) that were posed by EPA in a May 24,2005, letter to 
your company - Hercules Incorporated (Hercules). EPA asked these questions to aid us in 
making a final determination concerning your request in a January 18,2005, letter to withdraw 
Hercules’ sponsorship of CASRN 68955-37-3 under the HPV Challenge Program. Hercules 
asked to withdraw sponsorship of this chemical based on the contention that this substance 
should not be subject to the Program since it had been incorrectly classified as an isolated 
intermediate and mistakenly reported to the Inventory Update Rule (RJR). Based on all of the 
information Hercules has provided, the Agency is now able to make a determination regarding 
the classification of this chemical under the Toxic Substance Control Act (TSCA) and address 
your company’s responsibility for CASRN 68955-37-3 under the HPV Challenge Program. 

Based on the process description for CASRN 68955-37-3 provided by Hercules, EPA has 
concluded that this chemical is more appropriately classified as a non-isolated intermediate under 
TSCA (40 CFR $7 10.23) per your company’s manufacturing process. Therefore, this chemical 
as processed by your company, as with all substances meeting the definition of a non-isolated 
intermediate under TSCA, is not reportable to the RJR pursuant to 40 CFR #710.30(c) and 
730,50(c). In line with this determination, the Agency recommends that Hercules amend its past 
IUR reporting records for this chemical. 

In regards to Hercules’ request to withdraw its sponsorship of CASRN 68955-37-3 under 
the HPV Challenge Program, any substance that is determined to be a “no longer HPV” chemical 
is no longer subject to the HPV Challenge Program. EPA posted draft guidance on procedures 
for removing “no longer HPV” chemicals from the scope of the HPV Challenge Program on its 
Chemical Right-to-Know (ChemRTK) website (www.epa.gov/chemrtk) in March 1999. 
According to this guidance, a chemical that has not been reported in HPV volume in the last two 
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Inventory Update Rule (IUR) reporting years (i.e., 1998 and 2002) and is not likely to become 
HPV again is no longer considered an HPV chemical for purposes of the Program. Based on our 
review, EPA has determined that CASRN 68955-37-3 does not meet the “no longer HPV” 
criteria because it has been reported to the Inventory in the last two RJR reporting periods by 
your company. However, should Hercules amend its RJR records as directed above to indicate 
that it no longer reports this chemical, EPA will be able reevaluate the “no longer HPV” 
designation for CASRN 68955-37-3 and release Hercules from any responsibility for the 
substance under the HPV Challenge Program. 

We will post your letter, accompanied by our reply, on the ChemRTK website as soon as 
possible. Should you have any questions pertaining to this response, please contact Diane 
Sheridan at (202) 564-8176. If you have general questions concerning the HPV Challenge 
Program, please submit them through the ChemRTK website comment button or through the 
TSCA Assistance Information Service (TSCA Hotline) at (202) 554-1404. The TSCA Hotline 
can also be reached via email at tsca-hotline@ena.nov. 

Sincerely,...---. A,c.Pl 
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201-l 6184 

500 Hercules Road 
Wilmington, DE 19808-1599 
(302) sg!saoo
www.herc.com 

January 16,2006 

Ms. Diane Sheridan 
U.S. Environmental Protection Agency 

EPA-East 

Mail Code 7405M 

1200 Pennsylvania Avenue, N.W 

Washington, DC 20460 


Dear Ms. Sheridan, 

This letter is in response to a letter which I received some months ago from Mr. Jim Willis 
regarding our request to withdraw acid chlorides, tallow, hydrogenated, CASRN 68955-37-3 from the 
original HPV list. We have been in communication with EPA on this issue since 2QO4 and I apologize 
for the long delays. in. response+ : ,, : ._: _, :.- : I. i ./ . . : . . 3.. 

-. ;._I . 8 : ..> : .<._ 1, 
Mr. Willis’ -t#ter to Fe i&enclos@ as ,Att@&qt A!,, I w$&&& e&h of his &rest& below in 

the order g&in on his @‘fer:’ ,_ - I!’ : $2. !!’ ; r’..;‘;‘. !< ii. & ‘.., .,I :\. .: : : 
,: 8. :‘, ” ., ‘I il. ’ i be !{. - “.J , :.*. 

1. 	 The f+tty a@dohlori,de(FACj is~tr~&$red frw &&eaction vesse):via .a vacxwm.@phon, 
pump. i ,!t is,an, el~~ro-q~hanicalln~~i~~ ~~srthat :~rmits.separ;stei of the top &anic 
layer from the,bo&m -,pu*us layer ~rj$he.reactor. There & no manual. interaotion. or 
human expesure,during .tpis step, AlLma~ena!s remain: @contiguous equipment. 1’ - 1. 

-,I: >, II 5 >::fy;(y: .- : ,1:,, . ; I .-” ;- ’ , :. _, ,..’ I 
2. 	 The rnanuf&tur& .&i. t$&,&reee~es alI o&&witMn en&&d icontiguous . :, I : 

equipment? The re.ac&~ve&ele ar&~nnec$ed viaqi$ng;lines and: thet&nsfier ii drivep 
via pumps that are activated from @+or$l;9l.r~~.,~The~e are...no,@rman exposures.during. : 
this step. -,,! , - . . .I. 

’ I i’ 	* 
3. 	 Regarding hydrogenation: Hercules does not do the hydrogenation. The hydrogenated 

fatty acid is purchased as a raw material. 

4. 	 Regarding earlier 19989 and 2002 IUR reports: we questioned in 1998 (and before) 
whether the FAC was an isolated intermediate as defined under TSCA. At that time, the 
manufacturing process involved a longer holding time, presumably to effect better aqueous 
organic layer separation.. It was thought that this might ,be considered as.holding orstoring 
the intermediate material, Being unclear,+ cotqep.@ive;judgement was madei to report 
thematerial as an isolated -intermediate, -The. processhas been improved since that time, 
as well as our understanding of the process such that we no longer feel this is an isolated 
intermediatefrom-a TSCA perspective. The FAC is indeed an intermediate, ,but it is an in- 
process.interrpediate that. is neither’isolated, -nor removed from. contiguous equipment in 
that process. It .iq transferred fro,m the. first reactqrthrough: a continu~us~rocess.cleaner.. 
into a temporary hold tank.unttl the full FACbatcb has been cleaned:, .The cleaned>FAC,is 
then pumped into the second reactor where the final product, an alkyl ketene dimer, is 
manufactured. The residency time for the FAC in the temporary hold tank is <3 hours. 

‘.’ 	 The entire mf9 process is less that.one &hr shifL..l3asedon the process changes and 
better understanding of the process timing, we have judged that this FAC under the current 
proess is notan isolated intermediate by TSCA definition. 

7, :, , . “,,‘:Tf!<;:* ,.‘,,;,, “y;. ‘,; ,;;, ;;J;,‘< :: ‘I ‘..j ‘: ‘, j;;; . 
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Ms. Diane Sheridan -2- January 16,2006 
US. Environmental Protection Agency 

I trust this has sufficiently 
additional information. 

answered your questions. Please contact me if you need any 

Sincerely, 

G. L. McCallister 
Director, Re@datory Affairs 
Phone: (302) 9954406 
Fax: (302) 9953445 FAX 

GLM:clj 
Attachment 
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Attachment A 

UNITED STATES ENWRONMENTAL PROTECTION AGENCY 


WASHINGTON, DC. 20460 


OFFICE OF 
PREVENTION, PESTICIDES ANO 

TOXIC SUBSTANCES 

Mr. G. L. McCallister 
Director, Regulatory Affairs 
Hercules Incorporated 
Research Center 
500 Hercules Road 
Wilmington, Delaware 19808-l 599 

Dear Mr. McCalIister: 

Thank you for your letter of January 18,2005 to Karen Hof%nan at the U.S. 
Environmental Protection Agency (EPA) regarding EPA’s High Production Volume (HPV) 
Challenge Program. 

: j 
Your letter advises EPA that Hercules is withdrawing sponsorship of acid chlorides, 

tallow, hydrogenated (CAS No. 68955-37-3) based on the fact that it was incorrectly identified as 
an isolated intermediate. Further, your letter states that this misidentification is su.fTicient to 
delete the chemical from the HPV Challenge Prom and cites that testing of this material would 
be moot and unnecessary given the health or environmental fate of this type of chemical. EPA 
has reviewed the supporting documentation that Hercules provided. Before a final determination 
can be made, additional information/cIarification on the manufkcturing process is needed as 
follows: 

1. 	 In Attachment 3, a detailed explanation on how the Fatty Acid Chloride @‘AC) 
intermediate is tqursferred to the “holding tank.” Is this a mechanical, gravitational 
or manual process? 

2. 	 he the manuf’wturing and transfer processes enclosed at all times with respect to 
the FAC intermediate? ‘! 

3. 	 The intermediate is identified as a hydrogenated substance, but the hydrogenation 
process is omitted in the discussion in Attachment 3. At which point is the 
hydrogenation pe~$ormed? , I ’ . 

4. 	 Why did the company report for tbis substance under the Inventory Update Rule 
(IUR) in 1998 and 20021 Was any amount of this substance ever sold or was it all 
consumed on site? 
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Please submit the additional information requested to Diane Sheridan, U.S. Environmental 
Protection Agency, EPA East - Mail Code 7405M, 1200 Pennsylvania Avenue, N.W., Washington, DC 
20460, or (sheridan.diane@ena.rrov) . The Agency will review the requested information and respond 
accordingly. 

We will post your letter, accompanied by our reply, on the ChemRTK website as soon as 
possible. Should you have any questions pertaining to this response, please contact Diane Sheridan at 
(202) 564-8 176. If you have general questions concerning the HPV Challenge Program, please submit 
them through the ChemRTK website (www.epa.gov/chemrtk) comment button or through the TSCA 
Assistance Information Service (TSCA Hotline) at (202) 554-1404. The TSCA Hotline can also be 
reached via email at tsca-hotline@eDa.gov. 

Sincerely, 

Jim ws, Director 
Chemical Control Division 

cc: AR-201 

http:tsca-hotline@eDa.gov


UNITED STATES ENWRONMENTAL PROTECTION AGENCY 

WASHINGTON, DC. 20460 

20145918 

MAY 24 2005 
OFFICE OF 

PREVENTION. PESTICIDES AND 
TOXIC SUSSTANCES 

Mr. G. L. McCallister 

Director, Regulatory Affairs 

Hercules Incorporated 

Research Center 

500 Hercules Road 

Wilmington, Delaware 19808-l 599 


Dear Mr. McCallister: 

Thank you for your letter of January 18,2005 to Karen Hofkan at the U.S. W 

1 Environmental Protection Agency (EPA) regarding EPA’s High Production Volume (HPV) @ a 
Challenge Program. 

Your letter advises EPA that Hercules is withdrawing sponsorship of acid chlorides, 

tallow, hydrogenated (CAS No. 68955-37-3) based on the fact that it was incorrectly identified as 

an isolated intermediate. Further, your letter states that this misidentification is sufkient to 

delete the chemical from the HPV Challenge Program, and cites that testing of this material would 

be moot and unnecessary given the health or environmental fate of this type of chemical. EPA 

has reviewed the supporting documentation tbat Hercules provided. Before a final dekmkation 

can be made, additional information/clarification on the manufacturing process is needed as 

follows: 


1. 	 In Attachment 3, a detailed explanation on how the Fatty Acid Chloride (FAC) 
intermediate is transferred to the “holding tank.” Is this a mechanical, gravitational 
or manual process? 

2. 	 Are the manufacturing and transfer processes enclosed at all times with respect to 
the FAC intermediate? 

3. 	 The intermediate is identified as a hydrogenated substance, but the hydrogenation 
process is omitted in the discussion in Attachment 3. At which point is the 
hydrogenation performed? 

4. 	 Why did the company report for this substance under the Inventory Update Rule 
(IUR) in 1998 and 20027 Was any amount of this substance ever sold or was it all 
consumed on site? 
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Please submit the additional information requested to Diane Sheridan,. U.S. Environmental 
protection Agency, EPA East - Mail Code 7405M 1200 Pennsylvania Avenue, N.W., Washington, DC 
20460, or (sheridan.dianefZJeua.Povl . The Agency will review the requested information and respond 
accordingly. 

We will post your letter, accompanied by our reply, on the ChemRTK website as soon as 
possible. Should you have any questions pertaining to this response, please contact Diane Sheridan at 
(202) 564-8176. If you have general questions concerning the HPV Challenge Program, please submit 
them through the ChemRTK website (www.ena.~ov/chemrtk) comment button or through the TSCA 
Assistance Information Service (TSCA Hotline) at (202) 554-1404. The TSCA Hotliie can also be 
reached via email at tsca-hotline@eua.gov. 

Sincerely, 

Jim %@is, Director 
Chemical Control Division 

, 
cc: AR-201 

http:tsca-hotline@eua.gov


201-l 5852 

January 18,2005 

Ms. Karen S. H&man 
U.S. Environmental Protection Agency 
7405M USEPA Headquarters, Arid Rios Building 
1299 Pennsylvania Avenue, N. W. 
Washington, DC 20460 

Dear Karen: 	 ii 

This is a follow up to several communications that we have had regarding Hercules%V 
Challenge commitment to CASRN: 88958-37-3; acid chlorides, tallow, hydrogenated. Herwlss had 
sent a memo to Mr. Charlie Auer on 2%Apr-04 (see Attachment 1, your dot #201-15258) mgardlng 
status of this HPV chemical. In response, you sent an e-mail date 23June-tM (see Attachment 2) 
indicating that the information Hercules sent to Mr. Auer was not relevant to CASRN 68955-37-3. 
relevant to this HPV substance. You are corred and I apologize for the confusion. Please disregard 
our 2%Apr-94 letter to Mr. Auer as it is not relevant to CASRN 88985-37-3, but rather to the end 
product produced from that intermedlate. 

After further research into the guidelines and intent of the HPV program, as well as review of our 
own manufacturing process for CASRN 69955-37-3, Hercules respectfully wishes to withdraw its 
commitment to test this material. Our reasoning is based on two arguments: 

1. 	 Hercules feels that it was incorrectly identified as an isolated intermediate. You will find in 
Attachment 3, a brief description of the manufacturing process ws use to make this 
intermediate. While it is indeed, a chemical intermediate, it is not stored, kolated or 
removed from the manufacturing aquipment. As such, there is little or no potential for health 
or environmental exposure. 

2. 	 While Hercules feels that reason #l is sufficient to delete this chemical from the HPV 
program, we also provide additional information whkh we hope will help convince EPA that 
testing of this material would be moot and unnecessa ry given the health or environmental 
fate of this type of chemical. We offer this additional information as Attachment 4. 

Thank you in advance for your review and conskbration in this matter. Please feel free to 

contact me if you have any questions or comments on this information we have presented. 


Sincerely, 

G. L. McCallister 
Director, Regulatory Affairs 

GLM: clj 
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Attachment 2 

tbffmm.Kamn@apa 
~w=w. slmtorl-8: CAS 
06/23/2004 o2m PM#iiiB 

. . 



Dear Mr. McCallister: 

We received your letter of April 21, 2004. (see 'attached pdf file 
below) in response to a letter from Charles Auer concerning Hercules’ 
sponsorship of CAS 68955-37-3. In your letter, you attached a previous 
letter sent in the fall of 1999 giving a list of your chemicals that 
were now 
the ICCA 

going to 
program. 

be sponsored under the Global Producers of AKD through 

However, CA.9 68955-37-3 is not included in this list. 

In order 
question 

that we 
as soon 

can correct 
as you can 

our 
via 

records,
email to 

please 
me and 

respond
clarify 

to this 
whether Hercules 

intended for CAS 60955-37-3 to be included with the list of chemicals 
that were to have gone to the Global Producers of AKD. 

Thank you for your prompt attention to this matter. 

Sincerely, 

Karen Hoffman 

----- Forwarded by Karen Hoffman/DC/USEPA/US on 06/23/04 12~41 PM -----

NCIC HPV 
Sent by: Michael To: Barbara 

Leczynski/DC/USEPA/US@EPA, Vaneesa 
Ofner Williams/DC/USEPA/US@EPA,

Larona 
Washington/DC/USEPA/USBEPA,

Karen 
Hoffman/DC/USEPA/US@EPA, Karen 

Boswell/DC/USEPA/US@EPA, 
05/11/04 01:53 PM Diane 

Sheridan/DC/USEPA/US@EPA, Peter 
Wendolkowski/DC/USEPA/US@EPA,

Deena Vann/DC/USEPA/US@EPA, 
Jeffrey

Taylor/DC/USEPA/US@EPA, Karen 
Lannon/DC/USEPA/US@EPA, Renee 

Kearney/DC/USEPA/US@EPA, 
Jim Alwood/DC/USEPA/USBEPA 

cc: 

Subject: Hercules (201-15258) 


- -Commitment Scanned Files 

This e-mail contains the following commitment letter, which was received 
from Hercules Incorporated. 

1. The .gif format of the following item is attached: 



201-15258 -	 c15258a.gif
c15258b.gif 
~15258~. gif 
c15258d.gif
c15258e.gif 
c15258f.gif
c15258g.gif
c15258h.gif
c15258i.gif 

2. The .pdf format of the following item is attached: 

201-15258 = 	 201-15258.pdf 

There are 10 files attached. 

(See attached file: c15258a.gif) (See attached file: c15258b.gif)(See
attached file: c15258c.gj.f) (See attached file: c15258d.gif)(See attached 
file: cl5258e.gif)Wee attached 
c15258g.gif) (See attached file: 
(See attached file: c15258i.gif) 

file: c15258f.gif)(See
c15258h.gif) 
(See attached file: 

attached 

201-15258.pdf) 

file: 

Please contact 
attachments. 

me 
Thank 

if there 
you. 

are any questions or comments regarding these 

Michael Ofner 
Contractor for EPA 



Attachment 3: OmenI lnformathm Recurdim the Manuhctudn~ Procem 

Hercules manufactures talk% fatty acid chlorides via halogenation of tallw fatty acki using 
phosphorus trichloricJe. The fatty acid chloride (FAC) intermediate is pumped into four tanks to 
separate by-products. Excess phosphorus trichloride is removed, organic and aqueous layers are 
separated, and the FAC intermediate is transferred to a process holdii tank The intermediate 
resides here, on average, only an hour or so. it is important to note that thii not a storage tank as 
such but rather a “v&de spot” in the manufacturing process prior to manufacture of the ketena dimsr 
AKD via a semi-continuous process. 

The FAC intermediie is semi-continuously removed from the hoktii tank into a reactor to make the 
final dimer product. The FAC is contained within contiguous tanks and transfer lines throughout the 
process. There are no steps that physically isolate or remove the intermadiate from the process. 

An estimated 40,000 pounds of dimer product may be produced during a single shii; thus the 
contents of the ‘holding” tank are quiddy turned over. Hercules does not move the FAC intermediie 
from site to site, All FAC manufactured at a given site is consumer at that site. 

Hercules considers this substance as a non-isolated intermediate with essentially no exposure. Thus, 
we feel it is not subject to the HPV program. 

FACl-H-.doc 



Attachment 4: Chemical and Emrironmental Fate of Fatht Acid Chloridoq 

The fatty acid (FA) from which CASRN: 68Q5537-3; acid chlork#es, tallow, hydrogenated, is 
generated is typically a mixture of Cl6 and C18 saturated (stearic and palmitic acids). Below is a 
diagram of a typical FA chloride, stearyl chloride in this case: CASRN 112-785, 

Research indicated that FA chlorkles will hydrolyze readily in the presence of moisture to hydrochloric 
acid and the corresponding fatty acid (see attachment 5: Bauer. ST., and Cur& MC., Journal ofthe 
Amen&m oil Chemists’ Society, Feb., 1947, The Hvdrolvsis of Fattv Ackt Chloride@ . Th& research 
indii that stearyl chloride and pamityl chloride hydrolyzed almost completely within 4-5 hours. 

Hercules argues that this hydrolysis will occur regardless of whether the FA chlodda was introduced 
into the environment (such as waterways) or into a biological system (such as ingebtion by an anirnat). 

-	 Thus, the health and environmental effects of this fatty acid chlorides (and probably most other fatty 
acid chlorkles) are determined by the health and environmental fate of the hydrolysis product. The 
health and environmental effects of hydrochloric acid am reasonably well known and predictable. Th8 
fatty acid hydrolysis products, stsaric and patmitic ln this case, are common fatty acids with many 

industrial and food uses, and are themselves, listed as WV chemicals. 


Thus, Hercules argues that the health and environmental effects of this specific WV substance, 
CASRN 68955373, will have already been established by virtue of known effects from hydrochloric 
HW summaries prepared for stearic and patmitic acids. 

FACI-HFWetter.doc 



5 Attachment 

TEIU JouBzmJ ob TEU AMuu~'on, CHmulmns' f3oumr, llG5mm, 1947 -

The Hydrolysis of Fatty Aaid G.hlorides, 

the ooluoo of the pmpar8tiosl of a EmiwJ of Ipn- 

thetie glpdariaer of known molealar eoa@nration 

itwmneemuyto&oretheaeidahloride(1)ia-


tiennehtemforvuiou8periodroftimo.Thefrerhly 
dWi&iwid&oridmwereatmedinmaled&m 
ampolllea.andurcrlyaedpriortoum Aftermvelal 
montlu of etoragc under them conditiona no appre-
ciable hydrolyeie could. be de+ Itwan reali&, 
however, that under eonmom& eonditionm of atorrge 
moraor1swhydmly6ialI&btoaoarfromth0prewme
of xaoioture, aud it appeared adviyable, there&m, to 
detedne the rehtive rate, of doeompoaitlon of the 

y uoed aotur4ktod and unaaturdd fatty.E?aZ 
A ooueh of the literature rem&d little informs-

tlon on tho rolativa rata of hydrolysis of mid halida 
vdaaoo and eo-workera ($6) imati@ed th8 vohi-

the of hydroly&l of aeetyl cldotidq ch~oraecetg clilo-
ionyl chloride, and butyryl cblorid& The 

water and toluslle at W C. and 46” C. Them in-
veatigatoon report& that hydrogen iona do not cata. 
lym aw of the hydrolyt4e reactiona of the ehloridcg, 
which would indicate that the mcchaninm of hydrolp- 
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Dab relative to the hydrolyaim of the chbxidee of 
the even-nuinbemd nturated fatty mid6 from aaprylia 
togt,euiearegiwninTehlealandSandgraphieally
inFigumeland3. Itieevidentfmmtheenrvmin 
F@W 1 that of the ehbidea inveetigated iaarpl
ohloride +I the met m&taut aud atearyl chloride the 

l?mutant to hydrolyd Stelwyl ahloride wee 
6uentiaW oompletaly hydro@dafter6hakingwith
water for two hoan at 26’ 0, whereu lmry1 ebleride 
~~~w&w&to the extmt of only 2.l% under the 

Experiments in whiah weighed amounte of aeid 
ohlorda were hiken with 0.1 N hydroehlorie mid 
solution f&bowed that the hydrogeu ion had little if 
anye6?eotcmtherateofhydroly&a AdditionoftmaIl 
amounta of free fam aeida to the mid chloride prior
to~likewiwappeeredtoherenoeffeeton
the rat4 of deo4mtpod~on of the chloride. 

Data with referenee to the hydrolynia of the PP-
saturatedfattyaeidehiorideearegiveninTahlee9 
md8andgraphiaallyinFiguree2and4. Itieap-
parent ‘from Figure 9 that elaidyl chloride i mom 
rai6tmt to hydroW than either oleyl or linoleyl
e.hloridee. The linoleyl and oleyl ohloride~~ hydrolyze 
at approximately the me rater during the &et hour, 
but there&k oleyl abloride hydrolyzee more rapidly
than linoleyl’ehloride. 

From deulationa of epeeide remtion mtea (Teble
3) and plate of the lo9arithme of aonoentration of 
said chloride va time, eorreeponding to varioue timer 
of maetion (P’ignra 3 and 4), it appears that soid 
chloridea undergo hydm@ab in water to a point of 
apparent equilibrium. Thim eq&ibrium appeer~ to 
take phe after ebout 16 minutea of hydrolyeie for 
stearyl uhlorids, 30 minntar for oetanoyi *ride, 60 
minute6 for decanoyl aud palmi* ebloridee, 960 min- 
ntea (16 hone) for Irmnryl chloride, end 1,440 minutee 
(24 hours) for myris@l chloride. The unmetwet& 
acid ohloridea reach the point of eqnilibri~ at 61)
minute8 for oleyl cblorida, 180 minutefj for linoleyl
&ride, and 960 minutea for elaidyl aldoti&. 
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